Abstract
Introduction

25
Slope movements such as landslides are one of the most significant geo-hazards in terms of socio- 
36
The sub-pixel correlation technique is based on the measurement of sub-pixel offsets between SAR 37 images acquired at different dates. The method is based on a local correlation analysis that can be 38 performed in the Fourier domain (as is presented in the current study) or in the spatial domain (e.g. 
57
Ionospheric disturbances could, in specific cases (e.g. Quegan & Lamont, 1986) 
101
The landslide affects a hill slope located uphill of the municipality of St-Pons (Alpes-de-Haute- 
108
The landslide exhibits a complex style of activity in space and time. It has developed first as a 
114
For the moment, these mudflows did not generate a cascade mobilization of the entire landslide mass.
115
The ground displacements are monitored permanently with topometric benchmarks since 1991 
132
High resolution radar dataset
133
The Table 1 
146
The ascending data set is incomplete due to failure in the data acquisition. 
( 1 ) 171
where J is the coherence value and N is the number of pixels within the estimation window.
173
The GAMMA software offset-tracking procedure provides SNR estimations for each offset by 174 comparing the height of the correlation peak relative to the average level of the correlation function. 
184
In a first step, all the images of each time serie (ascending and descending) were co-registered on the 185 first (reference) image of each series using a two degrees polynomial adjustment model derived from 186 local correlation estimations. This procedure allows correcting the global shifts between the images 187 that can be due to slight differences in the acquisition conditions. Then, the local offsets can be 188 estimated using smaller windows (32 pixels in our case) and on denser grids (spacing of 16 pixels ). where A is a matrix containing -1, 0 or 1 value according to the generated differential interferograms.
208
Such over-determined linear system can be solved using a least-square solution. Once re-processed
209
in Time Series (with respect to the first SAR acquisition), one can compute surface velocity maps on 210 sub-intervals of the time-span covered by the SAR data set.
211
In SAR interferometry, the phase related to displacement rates can be obtained by linear regression of 212 with respect to the corresponding images acquisition dates on the whole image acquisition time-
213
span or on shorter time intervals of interest.
214
For the present analysis, the previous algorithm was adapted to correlograms by replacing the phase 
220
Here, its applicability for HR X-band SAR monitoring of an active landslide is demonstrated.
221
A first estimate of the precision of the estimated displacement rates consists in dividing the offset 
258
The hypothesis behind this approach is that the 3D surface displacement rate that controls the 259 measured pixel offsets is sufficiently similar among the epochs corresponding to the ascending and
260
descending offsets maps to be merged. In an ideal situation, the ascending and descending time 261 sampling should be identical (e.g. the same acquisition date), and displacement time series could be 262 directly derived. In our case, the processing was performed with displacement rates that are less
263
affected by time-span differences between correlograms and do not need rescaling. ) and lower displacement rates 285 during the July-November period. Noteworthy, the upper part of the landslide seems to be globally 286 affected by higher horizontal displacement rates between April and June 2010 than during the May-
287
July period whereas the lower part seems to slightly accelerate between May and July. 
294
We can notice that the descending mode data set covers a period of about five months longer than the 295 ascending one. In the present analysis, this supplementary data was not used. 
334
The procedure for deriving such maps has revealed to be simple (and therefore easily automatable)
335
and robust (no biases were detected during the processing). Noteworthy is the fact that the 336 displacement rates are much higher than the expected accuracy with the reduced data set (seven 337 images in ascending mode): in fact, the image acquisition was planned according to a priori 338 knowledge on the foreseen displacement. Therefore, for landslides characterized by a different 339 kinematic regime, a different data acquisition strategy should be used.
340
In particular, for faster landslides (with displacement rates of m.month 
342
increasing the acquisition rate) the inter-acquisition time span to higher displacement rates. As well, 
